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(54) TW« . METHODS AND COMPOSITIONS FOR THE DRY POWDER FORMULATION OF INTERFERONS 



(57) Abstract 

According to the present Invention, methods end compositions are provided for spray-dried, interferon- bftifcd dry powder composition* , 
particularly Inierftoron-betA. The competitions ire useful for treating condition* in human* that ire responsive to treatment wWt Interferon*. 
In particular, the methods of the present Invention rely an spray drying to produce stable, high-patency dry powder formulations of 
interferons, including but not limited to IFN-beta. Surprisingly, It has been found that IFN can be prepared in high potency, dry powder 
formulations by spray drying. Such dry powder formulations find particular utility in die pulmonary delivery of D?N. 
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TEE SVNECT MATTER CLAIMBft TP; 

1 . A spray-dried, interferon-based dry powder composition for pulmonary 
delivery, said composition comprising a therapeutically effective amount of interferon In 

5 combination with a pharmaceirdcaHy acceptable carrier. 

2. The composition of claim 1, wherein the composition Is substantially tree 
from penetration enhancers. 

10 3. The composition of claim 2, wherein the carrier comprises human serum 

albumin. 

4. The composition of claim 3, wherein the carrier further comprises a 
carbohydrate bulking agent. 

15 

5. The composition of claim 4, wherein the carrier is mannitol. 

6. The composition of claim 4, wherein the carrier is rafrlnoge. 

20 7. The composition of claim 1, wherein about 9556 of the mass of the dry 

powder composition has a particle size of less than 10 finu 

S. The composition of claim 7, wherein about 80* of the mass of the dry 
powder composition has a particle size of less than 5jun. 

25 

9. The composition of clahn 1, wherein the interferon is naturally occurring. 

10. The composition of claim 1, wherein the interferon Is interferon beta. 

30 U. A unit dosage form for pul monsry delivery of interferon, which dosage 

form comprises a unit dosage receptacle containing a spray-dried, interreron-based dry 
powder composition, which composition comprises a therapeutically effective amount of an 
interferon in combination whh a pharroaceutically acceptable carrier. 
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12 . The unit dosage form of Claim 1 1, wherein the carrier comprises human 
serum albumin or human serum albumin and a carbohydrate bulking agent, the composition 
is substantially tree from penetration enhancer* end about 95 % of the mass of the dry 
powder composition has a particle size of less than about 10pm. 

5 

13 . A method of treating a disease state responsive to treatment by interferon, 
which method comprises pulmonarily administering to a subject in need thereof a 
physiologically effective amount of a spray-dried, intarferon-baaed dry powder composition 
that comprises a therapeutically effective amount of an interferon in combination with a 

10 pharmaceutical ly acceptable carrier. 

•_ 

14. The method of Claim 13, wherein the carrier comprises HSA and a 
carbohydrate bulking agent, the composition is substantially free from penetration enhancers 
and about 95% of the mass of the dry powder composition has a particle size of less than 

15 about 10/tm, 



IS. A method for aerosolizing a spray-dried, Interforon-based dry powder 
composition that comprises a therapeutically effective amount of an Interferon in 
combination with a pharmaceutical ly acceptable carrier, which method comprises: 
20 dispersing an amount of the dry powder composition in a gas stream to form 

an aerosol and 

capturing the aerosol in a chamber suitable for subsequent inhalation by a 

patient. 



25 16. Ihe method of claim 15, wherein the carrier comprises HSA and a 

carbohydrate bulking agent, the composition is substantially free from penetration enhancers 
and about 95 % of the mass of the dry powder composition has a particle size of less than 
about lO/un. 



30 17. A method for preparing a spray-dried, interferon-based dry powder 

composition that comprises a therapeutically effective amount of an interferon and a 
pharmaceutically acceptable carrier, which method comprises spray-drying an aqueous 
mixture of the interferon and the carrier under conditions to provide a respirable dry 
powder. 
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18. The method of C laim 17 wherein the composition Is substantially free from 
penetration enhancers. 

' 19. The method of Claim 18, wherein the carrier comprises USA. 

5 

20. The method of Claim 19, wherein the carrier further comprises a 
carbohydrate hulking agent. 
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21 . The method of Claim 20, wherein the bulking agent is mannitol. 

22. The method of Cairn 20, wherein the bulking agent is raffinose, 

23 . The method of Claim 17/ wherein 95 % of the mass of the spray-dry 
composition has a particle size less than 10 urn. 



24. A ipray-drled, Interferon-based dry powder composition for pulmonary 
delivery, said coraposhion comprising a therapeutically effective amount of naturally 
occurring interferon-beta in combination with a pharmaceutical ly acceptable carrier that 
comprises human serum albumin or human serum albumin and a carbohydrate bullring 

20 agent, wherein the composition is substantially free from penetration enhancers and about 
9596 of the mass of the dry powder composition has a particle size of less than 10 fim. 

25. The composition of Claim 24, wherein the bulking agent is mannitol. 
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26. The composition of Claim 24, wherein the bulking agent is raffinose. 



